KNOWLEDGE of the natural history of aneurysms of the thoracic aorta is of more than academic interest now that surgical excision of such lesions is feasible. In assessment of indications for surgery and appraisal of long-term surgical results, it is essential to have information about the prognosis of patients with untreated thoracic aortic aneurysms. Heretofore, the available information has been drawn chiefly from necropsy material or from older clinical reviews of symptomatic, predominantly syphilitic lesions.1'7
KNOWLEDGE of the natural history of aneurysms of the thoracic aorta is of more than academic interest now that surgical excision of such lesions is feasible. In assessment of indications for surgery and appraisal of long-term surgical results, it is essential to have information about the prognosis of patients with untreated thoracic aortic aneurysms. Heretofore, the available information has been drawn chiefly from necropsy material or from older clinical reviews of symptomatic, predominantly syphilitic lesions.1 '7 The present clinical study was undertaken in an effort to obtain a more current perspective of the natural history of thoracic aortic aneurysms, which might serve as a guide to the selection of patients for thoracic aortic surgery and also might be used as a basis for evaluating the long-term results of such surgery.
Materials and Method
The Mayo Clinic records during the 1l-year period 1945 through 1955 were reviewed. After exclusion of dissecting aneurysms and aneurysms associated with aortic coaretation, 107 cases of untreated (that is, not treated surgically) aneurysms of the thoracic aorta were obtained for study. In the late months of the period studied a surgical program was initiated, and five patients were operated on; these are not included in this study. All patients had had standard roentgenograms of the thorax. In addition, 103 There were 79 men and 28 women in the group, giving a ratio of male to female of 2.8 to 1. The patients ranged in age from 21 to 88 years at the time of diagnosis; the average age was 59.3 years. This sex ratio is somewhat smaller, and the age at diagnosis is somewhat younger than that recently reported for a group of patients with aneurysms of the abdominal aorta.8 The 107 patients were almost entirely of Caucasian extraction with only two Negroes and one Oriental in the group.
Location and Shape of Aneurysm (Table 2) The site of the lesion was taken as the most mentum arteriosum and without evidence of coarctation or a history of previous trauma are most likely of congenital origin.
With these difficulties in mind it was thought that 78 (73 per cent) of the 107 patients probably had arteriosclerotic aneurysms, 20 (19 per cent) probably had syphilitic aneurysms, five (5 per cent) probably had traumatic aneurysms, and two (2 per cent) probably had congenital aneurysms. One patient had the Marfan syndrome, and another had rheumatic aortic valvular stenosis with a large aneurysm just distal to the valve. The preponderance of arteriosclerotic aneurysms in the present series reflects the increasing importance of arteriosclerosis and the corresponding diminishing importance of syphilis in this disease.9' 10 Symptoms and Signs (Table 3) Twenty-eight of the 107 patients (26 per cent) had symptoms referable to their aneurysm at the time of diagnosis. Pain was the predominant symptom and was usually described as a deep, diffuse aching sensation although the terms "throbbing" or "pressure", were used also. The pain was usually steady, but in eight patients it was present only when they were supine; sitting forward frequently ameliorated the pain. An estimate of size of the aneurysm was available for 14 of the patients with pain. All of these either had aneurysms that were greater than 6 cm. in diameter or were considered to have large aneurysms by the roentgenologist who originally interpreted the roentgenograms. Although evidence of erosion of the thoracic vertebrae and posterior ribs was noted in the roentgenograms of nine patients, only three of these patients complained of back pain.
Dyspnea was associated with lesions of either the arch or proximal portion of the descending thoracic aorta. Of six such lesions measured in patients who had dyspnea, all exceeded 6 cm. in their greatest transverse diameter. Dysphagia, dry co-ugh, anrd hoarseness were noted only with aortic arch lesions.
The clinicians who originally examined the patients attributed certain physical signs to the thoracic aneurysm in 20 patients. In general, these signs were associated with large lesions, and all but one of the affected patients also had symptoms. The left vocal cord was the only one involved in any patient.
Murmurs were noted in 57 patients, but relating the murmur to the aneurysm was difficult. In none of the patients could the murmur be clearly considered to be due to the aneurysm alone, since eight patients had syphilitic aortic valvular insufficiency, two had rheumatic valvulitis, and the remaining 47 had murmurs that seemed to be nonspecific. Of particular interest was the rather high incidence of arteriosclerotic complications involving other arteries of the body in this series of patients with aneurysms of the thoracic aorta. This is not surprising, since the majority of the aneurysms were considered to be arteriosclerotic in origin, and arteriosclerosis commonly involves arteries in multiple sites. Coronary heart disease manifested by angina pectoris or previous myocardial infarction was present in 17 (16 per cent) of the 107 patients at the time of diagnosis. Arteriosclerosis obliterans of the peripheral arteries was present in 12 patients (11 per cent), cerebrovascular disease was present in 11 (10 per cent), and 11 had an associated aneurysm of the abdominal aorta. Multiple associated arterial lesions were present in eight patients, accounting for 51 such diagnoses in 40 patients.
Prognostic Considerations Survival Survival rates were calculated by the direct method 11 and are based on the number of years traced patients survived after the diagnosis of thoracic aortic aneurysm was first made at the Mayo Clinic. The 3-, 5-, and 10-year survival rates are given in table 4 and are shown graphically in figure 1 where they are compared with those of a general population of the same age and sex distribution. The survival rate of the traced patients is significantly lower than that of the general population but is somewhat more favorable than the similarly calculated survival rate of a group of patients with abdominal aortic aneurysms."
Some of the factors that might influence the prognosis of this disease are listed in table 5 in which the 5-year survival rates of various categories of patients are compared with the 5-year survival rate of the entire group. The patient's sex, shape of the aneurysm, and location of the aneurysm had little or no effect on survival. An age of 50 years or more at time of diagnosis, an aneurysm of large size, and the presence of associated diastolic hypertension or other cardiovascular diseases all had an adverse effect on survival. Arteriosclerotic disease of other arteries apparently had the worst effect on the survival of these patients. Survival of patients with symptoms and signs due to the thoracic aortic aneurysm was poor. This probably is a reflection of the influence of size of the aneurysm on survival, because all these patients had large lesions.
Two small groups of patients deserve special comment. Of five patients Table 5 Five ably arteriosclerotic in origin. Symptoms, usually pain, and physical signs were present in a minority of patients and indicated a large aneurysm with a poor prognosis. Diastolic hypertension was present in almost half of the patients at the time of diagnosis and had an adverse effect on the patient's survival. Associated arteriosclerotic cardiovascular disease was present in 40 (37 per cent) of the patients at the time of diagnosis; some of these patients had multiple associated (Ca-ulation, Volume XXIX. February 1964 cardiovascular lesions. The presence of associated coronary, cerebral, or other peripheral arterial occlusive or aneurysmal disease had the most deleterious effect on survival. The prognosis for patients with large aneurysms was poorer than for those with small aneurysms.
Information as to the cause of death was available in 59 (83 per cent) of the 71 patients known to be dead at the time of followup. Approximately a third of the deaths were due to rupture of the thoracic aortic aneurysm, and approximately a half, to associated cardiovascular disease, particularly that due to arteriosclerosis.
It is believed that this study of patients with untreated aneurysms of the thoracic aorta may be used as a guide to the selection of patients with aneurysm for surgical treatment and may serve as a basis for evaluating the long-term results of such treatment.
